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(57) ABSTRACT

An energy dissipating device includes a guide defining a
guide surface having a curved cross-section. A deformer 1s
slideably supported by the guide surface of the guide 1 a
compression stroke direction of the device. A stopper 1is
fixedly attached to the device and arranged at a distance
from the deformer 1n the compression stroke direction. An
energy dissipating member 1s arranged between the stopper
and the deformer 1n the compression stroke direction, and
includes a first end configured to engage with the stopper
and a second end configured to engage with the deformer 1n
response to a force thereon in the compression stroke
direction.

23 Claims, 3 Drawing Sheets
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ENERGY DISSIPATING DEVICE AND
CONNECTION DEVICE COMPRISING SUCH
AN ENERGY DISSIPATING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national phase application under 35
U.S.C. § 371 of International Patent Application No. PCT/
EP2015/001080 filed May 27/, 2013, which claims priority to
European Application No. 14 001 858.1 filed May 28, 2014,
the entire contents of all of which are incorporated herein by
reference in their entireties for all purposes.

FIELD

The invention 1s directed to an energy dissipating device
suitable to be used as part of a connection device that
connects a first car of a multi-car vehicle with a second car
of the multi-car vehicle. The invention 1s also directed to
such a connection device.

BACKGROUND

From WO 2005/075272 Al an energy dissipating device
ol a connection device that connects a first car of a multi-car
vehicle with a second car of the multi-car vehicle 1s known.
The energy dissipating device has an energy dissipating
member 1n the form of a deformation tube that dissipates
energy when 1t 1s deformed. The deformation tube has a
flange arranged at a first end of the deformation tube, which
1s mtended to rest against a panel of the first car. Arranged
inside the deformation tube at the first end of the deforma-
tion tube 1s a deformer that has a mandrel arranged at i1ts end
that rests against a waist of the deformation tube whereby
the diameter of the deformation tube 1s reduced at this waist.

From EP 1 312 327 Al an energy dissipating device
suitable to be used as part of a connection device that
connects a first car of a multi-car vehicle with a second car
of the multi-car vehicle 1s known. The connection device 1n
this embodiment 1s designed as an articulated joint. The
energy dissipating device arranged as part of the connection
device has an energy dissipating member 1n the form of a
deformation tube that dissipates energy when it 1s deformed.
The deformation tube has a first end and a second end, the
first end and the second end being spaced apart from each
other 1n a compression stroke direction which i1s 1n line with
the longitudinal axis of the articulated joint when it 1s 1n the
straightened-out mode of operation. The energy dissipating
device also has a stopper in the form of a pressure plate. The
pressure plate has a stopping surface and the first end of the
energy deformation tube 1s in contact with the stopping
surface, the stopping surface preventing that the first end
moves into the compression stroke direction, because the
pressure plate 1s screwed to flange parts surrounding the
deformation tube. The energy dissipating device further-
more has a deformer, which 1s called guiding profile (Fih-
rungsprofil) in EP 1 312 527 Al. At one end of the guiding
profile a mandrel 1s provided that 1s 1n contact with the
second end of the deformation tube and that i1s held apart
from the pressure plate by the deformation tube, whereby the
guiding profile can be moved towards the pressure plate by
application of a linear force pointing in the compression
stroke direction that 1s larger than a predetermined threshold
value and whereby the guiding profile deforms the defor-
mation tube when moving towards the pressure plate. The
guiding profile 1s guided on straight-line rails provided at
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either side of the deformation tube in the flange parts that
surround the deformation tube and to which the pressure
plate 1s fastened by screws.

SUMMARY

Given this background, the problem to be solved by the
invention 1s to improve the guidance of the deformer that
guides the deformer to move in the compression stroke
direction. This problem 1s solved by the subject matter
disclosed 1n the description following hereafter.

The general concept of the invention 1s to provide a guide
that interacts with the deformer to guide the deformer to
move 1n the compression stroke direction, whereby the
guide has a 3-dimensional guide surface that interacts with
a surface of the deformer, whereby the guide surface extends
in a direction parallel to the compression stroke direction
and whereby the cross-section of the guide surface in a plane
that 1s normal to the compression stroke direction has the
form of an arc or the form of a ring. The shape of such a
guide improves the take-up of moments about both axes that
are perpendicular to the compression stroke direction.

In a preferred embodiment, the surface of the deformer
that interacts with the guide extends 1n a direction parallel to
the compression stroke direction and also has a cross-section
in a plane that 1s normal to the compression stroke that has
the form of an arc or the form of a ring. Forming the guide
surface and the surface of the deformer that interacts with
the guide surface 1n a like manner improves their interaction.

In a preferred embodiment, the guide surface is provided
by the inward facing surface of a hollow cylinder. This has
the advantage of allowing the guide surface to be manufac-
tured 1n a more simple manner. Additionally, the use of a
hollow cylinder to provide the guide surface provides the
option that 1n a preferred embodiment the energy dissipating
member 1s at least partially arranged inside the hollow
cylinder. In an especially preferred embodiment, the energy
dissipating member 1s fully received inside the hollow
cylinder. Arranging the energy dissipating member nside a
hollow cylinder provides advantages for handling the energy
dissipating device as this can be assembled 1nto a ready-to-
use unit that can be easily attached to the cars of the
multi-car vehicle. Additionally, arranging the energy dissi-
pating member 1nside the hollow cylinder reduces the space
taking up by the energy dissipating device. Furthermore,
arranging the energy dissipating member nside a hollow
cylinder allows the energy dissipating device to be inte-
grated into a connection rod or a coupler rod of a connection
device that connects a first car of the multi-car vehicle with
a second car of the multi-car vehicle. Reducing the space
taken up by the energy dissipating device also provides
advantages, 11 the energy dissipating device 1s to be arranged
in a space within the underframe of a car of a multi-car
vehicle.

In a preferred embodiment, the stopper 1s provided by an
inward-facing, ring-shaped body attached to one end of the
hollow cylinder such as to partially block the opening of the
hollow cylinder at one end, whereby the axially and inward-
facing surface of the ring-shaped body provides the stopping
surface. Using a ring-shaped stopper instead of a pressure
plate like 1t 1s used mn EP 1 312 527 Al reduces the weight
of the energy dissipating device as the weight of the stopper
can be reduced. Additionally, the ring-shaped body can be
attached to an end of the guide, especially to the end of a
hollow cylinder by welding 1t to 1t or by manufacturing the
hollow cylinder 1n such a manner that 1t has a step at one
end, which step acts as stopper with an iward facing,
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ring-shaped body, whereby the axially and mward facing
surface of this step provides the stopping surtace. Further-
more, the use of a nng-shaped body allows 1n a preferred
embodiment for the use of an energy dissipating member 1n
the shape of a deformation tube which 1s pushed by the
deformer applying a linear force to the second end of such
a deformation tube and pushing the deformation tube
through the hole 1n the rnng-shaped body of the stopper,
thereby deforming the deformation tube by radially com-
pressing the deformation tube inwards. To improve the
working of this specific design of an energy dissipating
member, a mandrel can be arranged as part of the inward
tacing, ring-shaped body or the inward facing surface of the
ring-shaped body that provides the stopping surface can be
made to be at an angle of less than 90° to the compression
stroke direction in order to facilitate the radially inward
deformation of the deformation tube.

In a preferred embodiment, the deformer 1s provided by a
second cylinder, whereby the outer diameter of at least a
section of the second cylinder 1s substantially the same as the
inner diameter of at least a section of the hollow cylinder and
the second cylinder has a first end that 1s in contact with the
second end of the energy dissipating member and the first
end of the second cylinder 1s arranged inside the hollow
cylinder such that at least that part of the outer surface of the
second cylinder that has an outer diameter that 1s substan-
tially the same as the inner diameter of at least a section of
the hollow cylinder 1s guided by this section of the inner
surface of the hollow cylinder. This embodiment provides
advantages with regard to the manufacturing process for the
guide and for the deformer, as both can be made from
cylinders with appropriately synchromized outer and inner
diameters. Additionally, this embodiment improves the inte-
gration of the energy dissipating device into a coupler rod or
a connection rod of a connection device of a multi-car
vehicle. Furthermore having the guide surface being the
inner surface of a hollow cylinder and the surface of the
deformer that interacts with the guide surface being a part of
the circumierential surface of a second cylinder provides a
good guidance of the deformer. Indeed, designs are possible,
where the more the deformer has moved towards the stopper
and thus the more the deformer has deformed the energy
dissipating member, the larger the interacting surfaces
become as the second cylinder that provides the deformer
moves inwards 1nto the hollow cylinder.

The second cylinder that provides the deformer can be a
solid cylinder. To reduce the weight of the energy dissipating
device and for further advantages and functions described
turther below, the second cylinder that provides the
deformer preferably also 1s a hollow cylinder.

In a preferred embodiment the stopper 1s arranged at one
end of the hollow cylinder and an inward facing ring-shaped
body 1s attached to the opposite of the hollow cylinder,
whereby the second cylinder has a stepped outer surface
having a section with a larger outer diameter and a second
with a smaller outer diameter with a step arranged between
the section with the larger outer diameter and the section
with the smaller outer diameter, whereby the section with a
larger outer diameter 1s arranged inside the hollow cylinder
and the step abuts the inward facing, ring-shaped body. In
such an embodiment, the section with the larger outer
diameter provides the surface of the deformer that interacts
with the guide surface that i1s provided by the inward facing,
surface of the hollow cylinder. The interaction of the step
with the mward facing, ring-shaped body limits the move-
ment of the second cylinder away from the energy dissipat-
ing member and thus prevents the energy dissipating device
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from falling apart. By choosing the length of an energy
dissipating member, for example a deformation tube, and by
choosing the distance between the stopper arranged at one
end of the hollow cylinder and the additional inward facing,
ring-shaped body that 1s attached to the opposite end of the
hollow cylinder as well as by choosing the size of the section
with the larger outer diameter and thus the position of the
step relative to the end of the second cylinder that 1s 1n
contact with the second end of the deformation tube, the
possibility arises to apply a pre-tension to the energy dissi-
pating member.

In a preferred embodiment, the mmward facing, ring-
shaped body 1s a split nut. In an even preferred embodiment,
the split nut 1s attached to the inner surface of the hollow
cylinder by a locking wire. To receive the locking wire, the
inner surtface of the hollow cylinder has grooves with a
cross-section of the shape of approximately half of a ring.
The outward facing surface of the split nut has correspond-
ing grooves that likewise have a cross-section with the shape
of approximately a half of a ring. If a wire 1s positioned
inside facing grooves of the mnner surface of the hollow
cylinder and the outer surface of the split nut, the interaction
of the wire with the groove delimiting walls prevents
movements perpendicular to the plane in which the grooves
are arranged. The assembly of the split nut 1s facilitated, 1f
the hollow cylinder has openings that are arranged between
the outer circumierence of the hollow cylinder and the
grooves of the inner surface of the hollow cylinder. This
allows the locking wire to be threaded through an opening
to come 1nto the space provided by the aligned grooves of
the mner surface of the hollow cylinder and the outer surface
of the split nut. The locking wire can then either be pushed
further through the opening, such that it circulates once
around the split nut and tully takes up the space provided by
the grooves. Alternatively, the locking wire can be attached
to the split nut or to the iner surface of the hollow cylinder
and thus can be pulled 1n to the grooves by rotating the split
nut relative to the hollow cylinder.

In a preferred embodiment, the second cylinder 1s a
hollow cylinder that has a comically shaped, inward facing
end-face that 1s 1n contact with the energy dissipating
member and whereby the energy dissipating member 1s
deformed radially inward when the deformer i1s moved
towards the stopper by application of the linear force point-
ing 1n the compression stroke direction that 1s larger than the
predetermined threshold value, while the deformer moves
along the energy dissipating member and takes up the
radially inwardly deformed part of the energy dissipating
member 1nside the hollow space 1nside the second cylinder
that provides the deformer. Especially for the embodiments
where a deformation tube 1s used as energy dissipating
member, this embodiment provides the advantage that the
energy dissipating member can be taken up 1nside the second
cylinder (the deformer) while the deformer moves along the
energy dissipating member towards the stopper. In compari-
son to other embodiments, where a deformation tube 1s
pushed by the deformer through a ring-shaped stopper, the
design of taking up the energy dissipating member 1nside the
second hollow cylinder that provides the deformer prevents
parts of the energy dissipating member to stick out at the end
of the energy dissipating device. This provides the advan-
tage that the energy dissipating devices remains a unit and
can be disconnected from a connection device more easily.
Additionally, no further space needs to be provided around
the energy dissipating device to allow for the energy dissi-
pating member that 1s pushed out of the energy dissipating
device.
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In an alternative embodiment, the second cylinder, which
in this embodiment can also be a hollow cylinder, but also
can be a solid cylinder, has a conically shaped, outward
facing end-face that 1s in contact with the energy dissipating
member and arranged inside an end-opening of the energy
dissipating member. In this embodiment, the energy dissi-
pating member 1s deformed radially outward when the
deformer 1s moved towards the stopper by application of the
linear force pointing in the compression stroke direction that
1s larger than the predetermined threshold wvalue. This
embodiment can for example by implemented with a defor-
mation tube and the deformer being pushed into the defor-

mation tube similar to the manner how the deformation tube
in EP 1 312 527 Al 1s deformed. In this design, the surface

ol the deformer that interacts with the guide surface needs to
be spaced apart from the conically shaped, outward facing
end-face that 1s in contact with the energy dissipating
member. This can for example be achueved by providing a
ring-shaped slit between that part of the deformer that
provides the conically shaped, outward facing end-face and
an additional part of the deformer that provides the surface
that interacts with the guide surface, the additional part
being connected to the part that provides the conically
shaped, outward facing end-face at an end section of the
deformer that 1s at the opposite end relative to the end that
has the conically shaped, outward facing end-face.

In a preferred embodiment, a mandrel 1s arranged at one
end of the second cylinder. This mandrel can provide the
conically shaped, inward facing end-face of the comcally
shaped, outward facing end-face, respectively, for the above
described embodiments. Using a mandrel at one end of the
second cylinder allows this mandrel to be of different
material than the second cylinder which can be advanta-
geous to provide strength to deform the energy dissipating
member.

In a preferred embodiment, an mmward facing rib 1s
arranged on the inner surface of the hollow cylinder that
extends 1n the direction of the longitudinal axis of the hollow
cylinder and a groove 1s arranged on the outer surface of the
second cylinder that extends 1n the direction of the longitu-
dinal axis of the second cylinder and engages with the rib.
Such an embodiment prevents the second cylinder to rotate
relative to the hollow cylinder when the deformer moves
towards the stopper. Alternatively or 1n addition, an outward
facing rib can be provided in an embodiment, which outward
facing rib 1s arranged on the outer surface of the second
cylinder that extends 1n the direction of the longitudinal axis
of the second cylinder and a groove 1s arranged on the 1nner
surface of the hollow cylinder that extends 1n the direction
of the longitudinal axis of the hollow cylinder and engages
with the rib. This design also prevents a rotation of the
hollow cylinder relative to the second cylinder.

In a preferred embodiment, the energy dissipating mem-
ber 1s a deformation tube, especially a deformation tube that
1s deformed radially inward or deformed radially outward by
the deformer when the deformer 1s moved towards the
stopper. It 1s expected that the use of a deformation tube
within the invention provides the best use of the invention,
especially for the embodiments where the guide surface 1s
provided by an inward facing surface of a hollow cylinder
and especially for those embodiments, where the guide
surface 1s provided by the inward facing surface of a hollow
cylinder and the deformer 1s provided by a second cylinder.
In these embodiments, the use of a deformation tube allows
the design to be very symmetric. As alternatives, honey-
comb-elements can be used as energy dissipating members.
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In a preferred embodiment, the second cylinder has a
stopper surface arranged on the outer circumierence of the
second cylinder and facing towards the hollow cylinder that
limits the way that the second cylinder can be pushed nto
the hollow cylinder.

The connection device according to the invention 1s
suitable to connect a first car of a multi-car vehicle with a
second car of the multi-car vehicle and comprises a con-
nection rod or an articulated joint. According to the mven-
tion, the energy dissipating device of the mvention forms
part of the connection rod or the coupler rod or the joint part,
which includes the arrangement of the energy dissipating
device behind the bearing bracket of a joint.

The energy dissipating device and the connection device
according to the invention are preferably used 1n a multi-car
vehicle and connect a first car of the multi-car vehicle with
a second car of the multi-car vehicle. In a preferred embodi-
ment, the energy dissipating device and the connection
device according to the mvention are used to connect a first
car of a train with a second car of a train. The energy
dissipating device and the connection device can be used for
railway-bound ftrains (street cars and subway-trains also
being considered as such trains). They can also be used for
magnetic raillway trains or for busses (road busses as well as
busses travelling on fixed tracks).

The description above describes the preferred embodi-
ments mainly in conjunction with the guide surface being
provided by the inward facing surface of a hollow cylinder,
thus by a guide that has a 3-dimensional guide surface that
in a plane that 1s not normal to the compression stroke
direction has the form of a ring. This focus on the hollow
cylinder providing the guide surface by its inward facing
surface does not limit the embodiments of the mmvention to
this design. The advantages described for the preferred
embodiments above can also be achieved by a guide that has
a 3-dimensional guide surface that in a plane that 1s normal

to the compression stroke direction has the form of an arc.

BRIEF DESCRIPTION OF THE DRAWINGS

Below, the invention will be described with reference to
drawings that only show exemplatory embodiments of the
invention. In the drawings

FIG. 1 shows a perspective sectional side view onto a first
embodiment of the invention and

FIG. 2 shows a perspective view from the outside onto a
second embodiment of the invention.

FIG. 3 shows a block diagram of a connection device for
connecting a first car of a multi-car vehicle with a second car
of the multi-car vehicle;

DETAILED DESCRIPTION

The energy dissipating device 1 shown 1n FIG. 1 has an
energy dissipating member 2 in the form of a deformation
tube which dissipates energy when it 1s deformed. The
energy dissipating member 2 has a first (right) end and a
second (left) end, the first end and the second end being
spaced apart from each other in a compression stroke
direction A. A stopper 3 by way of an mmward facing,
ring-shaped body attached to one end of a hollow cylinder
4 that partially blocks the opening of the hollow cylinder 4
at that one end 1s provided. The stopper 3 has a stopping
surface provided by the axially and inward facing surface of
the ring-shaped body. The first (right) end of the energy
dissipating member 2 1s 1n contact with the stopping surface,
the stopping surface preventing that the first (right) end
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moves 1nto the compression stroke direction A. Additionally,
a deformer 1n the shape of a second hollow cylinder 5 1s
provided that 1s 1n contact with the second (left) end of the
energy dissipating member 2 and 1s held apart from the
stopper 3 by the energy dissipating member 2. The deformer
5 can be moved towards the stopper 3 by application of a
linear force pointing into the compression stroke direction A
that 1s larger than a predetermined threshold value. When the
deformer 5 moves towards the stopper 3, the deformer
deforms the energy dissipating member 2 by way of deform-
ing the deformation tube radially imnward and taking up the
deformed part of the energy dissipating member 2 1nside the
hollow space mside the deformer 5. To facilitate the defor-
mation of the energy dissipating member 2, the deformer 5
has a mandrel 6 arranged at 1ts end that 1s 1n contact with the
second (left) end of the energy dissipating member 2.

A guide 7 1s provided by means of the hollow cylinder 4,
whereby the guide 7 interacts with the deformer 5 to guide
the deformer 5 to move 1nto the compression stroke direc-
tion A. The guide 7 has a 3-dimensional guide surface that
interacts with a surface of the deformer 5, whereby the guide
surface 1s provided by the inner surface of the hollow
cylinder 4. The surface of the deformer that interacts with
the guide surface 1s provided by the outer circumierential
surface of a section 8 of the deformer 5 with a larger
diameter compared to other parts of the deformer 3 that have
a smaller diameter.

The 1nteraction of the inward facing surface of the hollow
cylinder 4 with the outward facing circumierential surface of
the portion of the deformer 5 with larger diameter allows for
a good guidance of the deformer. Especially, the guide 1s
well-suited to take up moments around the two axes per-
pendicular to the compression stroke direction A.

As can be seen from FIG. 1, the energy dissipating
member 2 1s fully arranged 1nside the hollow cylinder.

The hollow cylinder 4 has an inward facing, ring-shaped
body 9 1n the form of a split nut that 1s attached to the
opposite end of the hollow cylinder relative to the stopper.
The deformer 3 has a stepped outer surface having a section
8 with a larger outer diameter and a section with a smaller
outer diameter with a step arranged between the section 8
with the larger outer diameter and a section with the smaller
outer diameter, whereby the section 8 with a larger outer
diameter 1s arranged inside the hollow cylinder 4 and the
step abuts against the inward facing, ring-shaped body 9.
The inward facing, ring-shaped body 9 in the form of the
split nut 1s attached to the inner surface of the hollow
cylinder by a locking wire 10. To receive the locking wire
10, the mner surface of the hollow cylinder has grooves with
a cross-section of the shape of approximately half of a ring.
The outward facing surface of the split nut has correspond-
ing grooves that likewise have a cross-section with the shape
of approximately a half of a ring. With the locking wire 10
being positioned 1nside facing grooves of the inner surface
of the hollow cylinder and the outer surface of the split nut,
the interaction of the locking wire 10 with the groove
delimiting walls prevents movements perpendicular to the
plane 1n which the grooves are arranged.

FIG. 1 also shows that the second cylinder has a stopper
surface 11 arranged on the outer circumierence of the second
cylinder and facing towards the hollow cylinder 4 that limaits
the way that the second cylinder can be pushed 1n the hollow
cylinder 4.

An mward facing rib 12 1s arranged on the nner surface
of the hollow cylinder 4 that extends in the direction of the
longitudinal axis of the hollow cylinder 4. A groove 1is
arranged 1n the portion 8 of the deformer that has a larger
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diameter, said groove also extending in the longitudinal axis
of the second cylinder. The r1ib 12 engages with this groove
and thus prevents the second cylinder from rotating relative
to the hollow cylinder 4.

FIG. 2 shows a second embodiment of the invention. Like
parts have been identified by using the same reference signs
as used 1n the embodiment of FIG. 1. The embodiment
shown 1n FIG. 2 differs from the embodiment shown 1n FIG.
1 1n that the hollow cylinder 4 that provided the guide for the
deformer has been replaced by two guide bodies 12, one
being arranged on either side of the deformer 5. The guide
bodies 12 provide a guide that has a 3-dimensional guide
surface 13 that interacts with a surface of the deformer 5,
whereby the guide surface extends 1n a direction parallel to
the compression stroke direction A and the cross-section of
the guide surface 12 i a plane that 1s normal to the
compression stroke direction has the form of an arc.

FIG. 3 15 a block diagram that depicts a connection device
14 comprising a first part comprising one of a connection
rod, a coupler rod, or an articulated joint 15, and a second
part, integrated into the first part, comprising an energy
dissipating device 1. Arranging the energy dissipating mem-
ber inside a hollow cylinder allows the energy dissipating
device to be integrated 1into a connection rod or a coupler rod
of a connection device that connects a first car of the
multi-car vehicle with a second car of the multi-car vehicle.
Reducing the space taken up by the energy dissipating
device also provides advantages, if the energy dissipating
device 1s to be arranged 1n a space within the underframe of
a car of a multi-car vehicle.

The mvention claimed 1s:

1. An energy dissipating device for use 1n a device for
connecting a {irst car of a multi-car vehicle to a second car
of the multi-car vehicle, comprising:

an energy dissipating member comprising a first end and
a second end spaced apart from one another in a
compression stroke direction;

a stopper defining a stopping surface configured to engage
the first end of the energy dissipating member for
preventing movement of the energy dissipating mem-
ber 1n the compression stroke direction;

a deformer arranged adjacent the second end of the energy
dissipating member; and

a guide defimng a guide surface slideably supporting the
deformer 1n the compression stroke direction, wherein
the guide surface extends in a direction of the com-
pression stroke and comprises a curved cross-section 1n
a plane normal to the compression stroke direction, and
wherein a portion of the guide surface extending 1n the
compression stroke direction i1s configured for surface
to surface contact with an outer surface of the
deformer:

wherein the stopper comprises a ring-shaped body
attached to an open end of the guide; and

wherein the energy dissipating member 1s configured to
deform radially inward when the deformer 1s urged
towards the stopper by an application of a linear force
acting 1n the compression stroke direction.

2. The energy dissipating device of claim 1, wherein the
deformer 1s configured to be moved towards the stopper 1n
response to the application of the linear force in the com-
pression stroke direction that 1s larger than a predetermined
threshold value at which the deformer deforms the energy
dissipating member.

3. The energy dissipating device of claim 1, wherein the
curved cross-section comprises a circular cross-section.
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4. The energy dissipating device of claim 3, wherein the
guide surface comprises an inward facing surface of a
hollow cylinder defining the guide.

5. The energy dissipating device of claim 4, wherein the
energy dissipating member 1s at least partially arranged
inside the hollow cylinder.

6. The energy dissipating device of claim 4, wherein the
stopper 1s sized so as to partially block the open end of the
hollow cylinder.

7. The energy dissipating device of claim 4, wherein the
deformer comprises a second cylinder having an outer
diameter 1n at least one section that 1s substantially the same
as an mnner diameter of at least one section of the hollow
cylinder.

8. The energy dissipating device of claim 7, wherein the
second cylinder 1s a hollow cylinder that has a conically
shaped, imnward facing end-face in contact with the energy
dissipating member.

9. The energy dissipating device of claim 8, further
comprising a second stopper comprising a ring-shaped body
attached to an end of the deformer opposite the mward
facing end-face, wherein the second stopper includes a
stopper surface that extends beyond an outer circumierence
of the second cylinder and opposes a portion of the guide for
limiting a distance the second cylinder can be pushed nto
the guide.

10. The energy dissipating device of claim 1, wherein,
when the energy dissipating device 1s 1n an uncompressed
state, the deformer extends in the compression stroke direc-
tion beyond an end of the guide distant from the stopper in
the compression stroke direction.

11. The energy dissipating device of claim 1, wherein,
when the deformer 1s moving in the compression stroke
direction to deform the energy dissipating member, the
guide surface remains in contact with an outer surface of the
deformer.

12. An energy dissipating device, comprising:

a guide defining a guide surface having a curved cross-

section;

a deformer slideably supported by the guide surface of the

guide 1 a compression stroke direction of the device;

a stopper fixedly attached to the device and arranged at a

distance from the deformer in the compression stroke
direction; and
an energy dissipating member arranged between the stop-
per and the deformer 1n the compression stroke direc-
tion, the energy dissipating member comprising a first
end configured to engage with the stopper and a second
end configured to engage with the deformer 1n response
to a force thereon 1n the compression stroke direction,

wherein the deformer deforms the energy dissipating
member by compressing the energy dissipating mem-
ber radially inwards when moving towards the stopper
to the extent that the energy dissipating member 1is
partially received within the deformer; and

wherein the stopper comprises a ring-shaped body

attached to an open end of the guide.

13. The energy dissipating device of claim 12, wherein the
curved cross-section of the guide surface comprises a cir-
cular cross-section.

14. The energy dissipating device of claim 13, wherein the
guide surface comprises an inward facing surface of a
hollow cylinder defining the guide.

15. The energy dissipating device according to claim 14,
wherein the energy dissipating member 1s at least partially
arranged 1nside the hollow cylinder.
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16. The energy dissipating device of claim 15, wherein the
deformer comprises a second cylinder having an outer
diameter 1n at least one section that 1s substantially the same
as an nner diameter of at least one section of the hollow
cylinder.

17. The energy dissipating device of claim 12, wherein the
energy dissipating member comprises a hollow deformation
tube.

18. An energy dissipating device suitable to be used as
part of a connection device that connects a first car of a
multi-car vehicle with a second car of the multi-car vehicle,
comprising:

an energy dissipating member that dissipates energy when
it 1s deformed, the energy dissipating member having a
first end and a second end, the first end and the second
end being spaced apart from each other 1n a compres-
sion stroke direction;

a stopper defimng a stopping surface, wherein when the
first end of the energy dissipating member 1s 1n contact
with the stopping surface, the stopping surface prevent-
ing motion of the first end in the compression stroke
direction;

a deformer for contacting the second end of the energy
dissipating member and held apart from the stopper by
the energy dissipating member, wherein the deformer
can be moved towards the stopper by an application of
a linear force pointing 1n the compression stroke direc-
tion that 1s larger than a predetermined threshold value
and wherein the deformer deforms the energy dissipat-
ing member by radially compressing the energy dissi-
pating member inwards when moving towards the
stopper; and

a guide supporting the deformer so as to guide the
deformer to move 1n the compression stroke direction,
the guide comprising a three-dimensional guide surface
supporting a surface of the deformer, wherein the guide
surface extends 1n a direction parallel to the compres-
ston stroke direction and that the cross-section of the
guide surface 1n a plane that 1s normal to the compres-
sion stroke direction has the form of an arc or the form
ol a ring.

19. The energy dissipating device according to claim 18,
wherein the guide surface 1s provided by an mnward facing
surface of a hollow cylinder, wherein the energy dissipating
member 1s at least partially arranged inside the hollow
cylinder, and wherein the deformer comprises a second
cylinder having an outer diameter 1n at least one section that
1s substantially the same as an inner diameter of at least one
section of the hollow cylinder.

20. The energy dissipating device according to claim 19,
wherein the stopper comprises a ring-shaped body attached
to and at least partially blocking an open end of the hollow
cylinder, wherein an axially and inward facing surface of the
ring-shaped body defines the stopping surface.

21. The energy dissipating device according to claim 20,
wherein the stopper 1s arranged at one end of the hollow
cylinder and an inward facing, ring-shaped body 1s attached
to the opposite end of the hollow cylinder, and wherein the
second cylinder has a stepped outer surface having a section
with a larger outer diameter and a section with a smaller
outer diameter with a step arranged between the section with
the larger outer diameter and the section with a smaller outer
diameter, wherein the section with a larger outer diameter 1s
arranged 1nside the hollow cylinder and the step abuts
against the imnward facing, ring-shaped body.
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22. The energy dissipating device according to claim 21,
wherein the mnward facing, ring-shaped body 1s a split nut
attached to the inner surface of the hollow cylinder by a
locking wire.

23. A connection device for connecting a first car of a
multi-car vehicle with a second car of the multi-car vehicle,
comprising:

a first part, comprising one ol a connection rod, a coupler

rod, or an articulated joint; and

a second part, integrated into the first part, comprising an
energy dissipating device, the energy dissipating device
comprising;

an energy dissipating member comprising a {irst end and
a second end spaced apart from one another 1n a
compression stroke direction;

a stopper defining a stopping surface configured to engage
the first end of the energy dissipating member for
preventing movement of the energy dissipating mem-
ber 1n the compression stroke direction;
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a deformer arranged adjacent the second end of the energy
dissipating member; and

a guide defimng a guide surface slideably supporting the
deformer 1n the compression stroke direction, wherein
the guide surface extends in a direction of the com-
pression stroke and comprises a curved cross-section 1n
a plane normal to the compression stroke direction, and
wherein a portion of the guide surface extending in the
compression stroke direction i1s configured for surface
to surface contact with an outer surface of the
deformer;

wherein the stopper comprises a ring-shaped body
attached to an open end of the guide; and

wherein the energy dissipating member 1s configured to
deform radially imnward when the deformer i1s urged
towards the stopper by an application of a linear force
acting 1n the compression stroke direction.
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